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CLAIMS 

1. A 
comprising: 

a plurality of feedforward filter taps, 
feedforward filter reference tap; 
a coefficient for eac 



i feedforward filter tap; and 
wherein the reference tap is located proximate a center 
position of the feedforward filter. 



2. The feedforward 
the reference tap is 
feedforward filter. 



filter as recited in claim 1, wherein 
lcfcated at a center position of the 



3. The feedforward 
a value of the coefficient 
a value of each of the 
feedforward filter taps. 



4 . A receiver compr 
a feedforward filter 
the receiver, the feedfc 
feedforward filter taps, ii(i 
tap; 

a feedback filter 
of an output of the 
having a plurality of 

wherein the 
proximate a center positi 
enhance noise cancellation 



f eedf orward 



on 



filter, the feedforward filter 



including a 



filter as recited in claim 1, wherein 
of t/nk reference tap is greater than 
coef fibient^ of each of the other 




ising^ 

coupled to process signals received by 
rward filter having a plurality of 
eluding a feedforward filter reference 



ed to receive signals representative 
filter, the feedback filter 
filter taps; and 

filter reference tap is located 
of the feedforward filter, so as to 



coupl 



feedforward 



feedback 



5. The receiver a|s recited in claim 4, wherein the 
feedforward filter reference tap is located at a center position 
35 of the feedforward filter 
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6. The receive 
feedforward filter t< 
coefficient of the fe 
than a value of each 
feedforward filter tabs 



7 . The receive^ 
feedback filter taps 
one of the coefficient 
so as to mitigate e 



* as recited in claim 4, wherein each of the 
ps has a coefficient and a value of the 
edforward filter reference tap is greater 
of the coefficients of each of the other 



as recited in claim 4, wherein each of the 
has a coefficient and a value of at least 
s of the feedback filter taps is clamped 
r propagation. 



srr o 



8. The receive!: as recited in claim 4, wherein each of the 
feedback filter taps has a coefficient and a value of each of the 
coefficients of the feedback/ filter taps is clamped so as to 
mitigate error propagation. 



9. The receive 
feedforward filter anc. 
partially define a dec: 

10. The receive 




in claim 4, wherein the 
filter cooperate to at least 
equalizer . 



25 



i : as recited in claim 4, wherein the 
feedforward filter and the feedback filter cooperate to define 
a portion of a DSL receiver. 



11. A transceiver! comprising: 
a transmitter; 

a receiver, the receiver comprising: 
30 a feedforward filter coupled to process signals 

received by the receiver, the feedforward filter having a 
plurality of feedforward filter taps, including a feedforward 
filter reference tap; 
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a feedback A filter coupled to receive' signals 
representative of an dutput of the feedforward filter, the 
5 feedback filter having a plurality of feedback filter taps; and 
wherein the feedforward filter reference tap is located 
proximate a center positjion of the feedforward filter, so as to 
enhance noise cancellation , 

10 12. The transceiver as recited in claim 11, wherein the 

feedforward filter reference tap is located at a center position 
of the feedforward filtep 



13. The transceiver as recited in claim 11, wherein each 
15 of the feedforward filter taps has a coefficient and a value of 
the coefficient of the feedforward filter reference tap is 
greater than a value of each of the coefficients of each of the 
other feedforward filter (taps. 

20 14. The transceiver! as 

of the feedback filter taps ha 
least one of the coefficients 
clamped so as to mitigate I error^propagation 

25 15. The transceiver las recited in claim 11, wherein each 

of the feedback filter taps! has a coefficient and a value of each 
of the coefficients of the feedback filter taps is clamped so as 
to mitigate error propagation. 




d in claim 11, wherein each 
fficient and a value of at 
of the feedback filter taps is 



30 16. The transceiver ate recited in claim 11, wherein the 

feedforward filter and the feedback filter cooperate to at least 
partially define a decision Ifeedback equalizer. 
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17. The transceiver as recited in claim 11, wherein the 
feedforward filter and the feedback filter cooperate to define 
a portion of a DSL transceiver. 

18. A communication system comprising: 

a plurality of transceivers, at least two of which are 
configured to communication with one another and comprising: 
a transmitter; 

a receiver, the receiver comprising; 

a feedforward filter coupled to process signals 
received by the receiver, the feedforward filter having a 
plurality of feedforward filter taps, including a feedforward 
filter reference tap; 

a feedback 
representative of an 
feedback filter having 

wherein the f&edfor 
proximate a center position 
enhance noise cancellation. 



19. The communi 
wherein the feedforwar 
center position of the 



filtetf \coupled to receive signals 
output/ ofl th0 feedforward filter, the 
a plujf"alit\j/of feedback filter taps; and 
ilter reference tap is located 
feedforward filter, so as to 



the) 



cption System as recited in claim 18, 
filter reference tap is located at a 
feedforward filter. 



20. The communicc.tion system as recited in claim 18, 
wherein each of the feedforward filter taps has a coefficient and 
a value of the coefficient of the feedforward filter reference 
tap is greater than a value of each of the coefficients of each 
of the other feedforward! filter taps. 
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21. The communicat 



a value of at least one 
filter taps is clamped so 



22 



The communicat 



on system as recited in claim 18 , 



wherein each of the feedback filter taps has a coefficient and 

of the coefficients of the feedback 
as to mitigate error propagation. 



Lon system as recited in claim 18 , 
wherein each of the feedback filter taps has a coefficient and 
a value of each of the coefficients of the feedback filter taps 
is clamped so as to mitinate error propagation. 



23. The communicaft 
wherein the feedforward 
to at least partially 



24. The communicalt 
wherein the feedforward 
to define a portion of a 



ion system as recited in claim 18, 
filter and the feedback filter cooperate 
define a decision feedback equalizer. 



ion system as recited in claim 18, 
ilter and the feedback filter cooperate 
DSL transceiver , 



25. A method for 
device, the method compi 

filtering a received 
feedforward filter comp 
a plurality o 
feedforward filter refe 
a coefficient 
wherein the re 
position of the feedforw 



r once 



26. The method 
reference tap is located 
filter . 




noise in a communication 



a feedforward filter, the 



mitig^ 
sing: 
sigr 
sing: 

feedforward filter taps, including a 
tap; 

or each feedforward filter tap; and 
erence tap is located proximate a center 
rd filter. 



recited in claim 25, wherein the 
at a center position of the feedforward 
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27. The method a& 
the coefficient of the 
each of the coef f icientls 
taps . 



recited in claim 25, wherein a value of 
reference tap is greater than a value of 
of each of the other feedforward filter 



recited in claim 25, further comprising: 
ived signal with a feedback filter, the 
a plurality of feedback filter taps; and 
f^e\lback filter taps has a coefficient 
le coefficients of the feedback 
"o mitigate error propagation. 



28. The method as 
filtering the rece 

10 feedback filter having 

wherein each of thle 
and a value of at least 
filter taps is clamped 

29. The method as recited in claim 25, further comprising: 
filtering the recelived signal with a feedback filter, the 

feedback filter having a plurality of feedback filter taps; and 
wherein each of the feedback filter taps has a coefficient 
and a value of each of the coefficients of the feedback filter 
20 taps is clamped so as td mitigate error propagation. 



r 30. A ramping circuit assembly comprising: 
an input port configured to receive at least one decision 
feedback filter tap ioefficient from a decision feedback filter; 
25 a coefficient rapping circuit configured to provide a ramped 

output for at leastl one of the decision feedback filter tap 
coefficients, the ramped output being varied over time from a 
first value to a second value, the second value being dependent 
upon a decision feedback filter tap coefficient; and 
30 an output port 1 configured to communicate information 

representative of the camped output (s) to a precoder. 
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31. The ramping 
wherein the ramped outpftit 
zero to a value appro 
filter tap coefficient 



circuit assembly as recited in claim 30, 
is ramped from a value of approximately 
cimately equal to a value of a feedback 



32. The ramping fcircuit assembly as recited in claim 30, 
wherein the information representative of the ramped values 
comprises a difference between a present value of a tap 
coefficient of the ©recoder and a new value of the tap 
coefficient of the pre^oder. 



33. The ramping 
wherein the ramped out 

34. The ramping 



circuit assembly as recited in claim 30, 
put is ramped generally linearly. 

circuit assembly as recited in claim 30, 



wherein the ramped outfput is ramped non-linear ly. 



20 35. The ramping 

wherein the ramped outfput 



36. The ramping 
wherein the coefficier 
a portion of a recei 



iv€ r 



37. The ramping 
wherein the coefficier 
a portion of a transmd 

38. The ramping 
wherein the coefficie 



circuit assembly as recited in claim 30, 
is ramped generally exponentially. 



circuit assembly as recited in claim 30, 
it ramping circuit is configured to define 



circuit assembly as recited in claim 30, 
it ramping circuit is configured -to define 
tter . 

circuit assembly as recited in claim 30, 
!t ramping circuit is configured to define 



a portion of a DSL releiver, 
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39- The rampindfl circuit assembly as recited in claim 30, 
wherein the coefficient ramping circuit is configured to define 
5 a portion of a DSL transmitter. 

40. A receiver lomprising: 
a decision feedback filter; 

a ramping circuif assembly, the ramping circuit assembly 
10 comprising: 

an input pcSrt configured to receive at least one 
decision feedback filter tap ' coefficient from the decision 
feedback filter; 

a coefficient ramping circuit configured to provide a 
15 ramped output for at least one of the decision feedback filter 
tap coefficients, the aamped output being varied over time from 
a first value to a secorad value, the second value being -dependent 
upon a decision feedbaclk filter tap coefficient; and 

an output post configured to communicate information 
20 representative of the mmped output (s) to a precoder. 



25 



41. The receiver |s recited in claim 40, wherein the ramped 
output is ramped from a value of approximately zero to a value 
approximately equal t| a value of a feedback filter tap 
coefficient . 



30 



42. The receiver las recited in claim 40, wherein the 
information representative of the ramped values comprises a 
difference between a present value of a tap coefficient of the 
precoder and a new value lof the tap coefficient of the precoder. 



43. The receiver as| recited in claim 40, wherein the ramped 
output is ramped generally linearly. 
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44. The receiver Is recited in claim 40, wherein the ramped 
output is ramped non-li nearly . 

45. The receiver is recited in claim 40, wherein the ramped 



output is ramped gener< 



lly exponentially. 



46. The receiverl as recited in claim 40, wherein the 
10 coefficient ramping circuit is configured to define a portion of 
a receiver. 



15 



47. The receiver las recited in claim 40, wherein the 
coefficient ramping cirqjiit is configured to define a portion of 
a transmitter. 
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48. The receiver fes recited in claim 40, wherein the 
coefficient ramping circuit is configured to define a portion of 
a DSL receiver, 

49. The receiver &s recited in claim 40, wherein the 
coefficient ramping circuit is configured to define a portion of 
a DSL transmitter. 



comprising : 



50. A transmitter 
a precoder; 

a ramping circuit Assembly, the ramping circuit assembly 
comprising: 

configured to receive at least one 
ap coefficient from a decision feedback 

filter; 

a coefficient tamping circuit configured to provide a 
ramped output for at legist one of the decision feedback filter 
tap coefficients, the vafied output being ramped over time from 



an input port 
decision feedback filter 
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a first value to a seconfc value, the second value being dependent 
upon a decision feedback filter tap coefficient; and 
5 an output port configured to communicate information 

representative of the lamped output (s) to the precoder. 

51. The transmitter as recited in claim 50, wherein the 
ramped output is rampeBi from a value of approximately zero to a 

10 value approximately equal to a value of a feedback filter tap 
coefficient - 

52. The transmitter as recited in claim 50, wherein the 
information representative of the ramped values comprises a 

15 difference between a ©resent value of a tap coefficient of the 
precoder and a new valoie of the tap coefficient of the precoder. 

53. The transmitter as recited in claim 50, wherein the 
ramped output is ramped generally linearly. 

20 j 

54. The transmitter as recited in claim 50, wherein the 
ramped output is ramp^ non-linearly . 

55. The transmitter as recited in claim 50, wherein the 
25 ramped output is ramped generally exponentially. 

I 

56. The transmitter as recited in claim 50, wherein the 
coefficient ramping cijrcuit is configured to define a portion of 
a receiver. 



30 



57. The transmitter as recited in claim 50, wherein the 
coefficient ramping circuit is configured to define a portion of 
a transmitter. 
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58. The transmitter ds recited in claim 50, wherein the 
coefficient ramping circuitjis configured to define a portion of 
a DSL receiver. 



10 
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59. The transmitter is recited in claim 50, wherein the 



coefficient ramping circuit 
a DSL transmitter. 



is configured to define a portion of 



60. A transceiver comprising: 
a decision feedback filter; 
a precoder; | 

a ramping circuit assjembly, the ramping circuit assembly 
comprising: 

Configured to receive at least one 
tap coefficient from the decision 



an input port 
decision feedback filter 
feedback filter; 

a coefficient r 



ping circuit configured to -provide a 
ramped output for at leas| one of the decision feedback filter 
tap coefficients, the rammed output being varied over time from 
a first value to a second ^alue, the second value being dependent 
upon a decision feedback filter tap coefficient; and 

an output port fconf igured to communicate information 
representative of the i|amped output (s) to a precoder of a 
complimentary transceiver 



30 



61. The transceiver as recited in claim 60, wherein the 
ramped output is ramped Ff rom a value of approximately zero to a 
value approximately equfl to a value of a feedback filter tap 
coefficient , 



35 



62. The transcei\5br as recited in claim 60, wherein the 
information representative of the ramped values comprises a 
difference between a piesent value of a tap coefficient of the 
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precoder of the complimentary transceiver and a new value of the 
tap coefficient of the p ecoder of the complimentary transceiver. 



±\ e 



63. The transce 
ramped output is ramped 



r as recited in claim 60, wherein the 
generally linearly . 



64. The transceiver as recited in claim 60, wherein the 



10 ramped output is ramped 



non-linearly. 



65. The transceiver as recited in claim 60, wherein the 



ramped output is ramped 



generally exponentially, 



66. The transceiver as recited in claim 60, wherein the 
coefficient ramping cirfuit is configured to define a portion of 
a DSL receiver. 



67. The transceiver as recited in claim 60, wherein the 
20 coefficient ramping cirjpuit is configured to define a portion of 
a DSL transmitter. 



25 



30 



68. A transceivers comprising: 
a decision feedback filter; 
a precoder; 

a ramping circuit ||assembly, the ramping circuit assembly 
comprising: 

an input port| configured to receive at least one 
decision feedback filter jtap coefficient from a decision feedback 
filter of a complimentary transceiver; 

a coefficient framping circuit configured to provide a 
ramped output for at least one of the tap coefficients of the 
complimentary decision feedback filter, the ramped output being 
varied over time from a fflrst value to a second value, the second 
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value being dependent ifoon the tap coefficient of the 
complimentary decision feefiback filter; and 

an output port Jonfigured to communicate information 
representative of the ramppd output (s) to the precoder. 
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69. The transceiver las recited in claim 68, wherein the 
ramped output is ramped fr|m a value of approximately zero to a 
value approximately equal Ito a value of a feedback filter tap 
coefficient . 



70. The transceiver 
information representative 
difference between a prese 
precoder and a new value o 



^s recited in claim 68, wherein the 
of the ramped values comprises a 
t value of a tap coefficient of the 
the tap coefficient of the precoder. 



71 



The transceiver 



as recited in claim 68, wherein the 



ramped output is ramped generally linearly. 



72 . The transceiver 
ramped output is ramped n6 



73 . The transceiver 
25 ramped output is ramped g&ie 



74 . The transceiver 
coefficient ramping circui 
a receiver. 



75, 



The transceiver 



as recited in claim 68, wherein the 
ri-linearly. 



as recited in claim 68, wherein the 
rally exponentially. 



as recited in claim 68, wherein the 
: is configured to define a portion of 



as recited in claim 68, wherein the 
coefficient ramping circuit is configured to define a portion of 
a transmitter. 
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76. The transceiver as recited in claim 68, wherein the 
coefficient ramping circuit is configured to define a portion of 
a DSL receiver. 

77. The transceivlr as recited in claim 68, wherein the 
coefficient ramping circjuit is configured to define a portion of 
a DSL transmitter. 



78. A communicatiln system comprising: 

at least two transceivers, each transceiver comprising; 
a decision feedback filter; 
a precoder; 

15 a ramping circuit assembly, the ramping circuit 

assembly comprising: 

an input| port configured to receive at least one 
decision feedback filfer tap coefficient from the decision 
feedback filter; 

20 a coefficient ramping circuit configured to 

provide a ramped output! for at least one of the decision feedback 
filter tap coefficients, the ramped output being varied over time 
from a first value tol a second value, the second value being 
dependent upon a decision feedback filter tap coefficient; and 

25 an outiput port configured to communicate 

information representative of the ramped output (s) to a precoder 
of a complimentary transceiver. 

79. The communication system as recited in claim 78, 
30 wherein the ramped outpft is ramped from a value of approximately 

zero to a value approximately equal to a value of a filter tap 
coefficient . 
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80. The communication system as recited in claim 78 , 
wherein the information ifepresentative of the ramped values 
5 comprises a difference tfetween a present value of a tap 
coefficient of the precodeJ of the complimentary transceiver and 
a new value of the tap :oefficient of the precoder of the 
complimentary transceiver . 

10 81. The communicaticSn system as recited in claim 78, 

wherein the ramped output Is ramped generally linearly. 



82. The communicatidn system as recited in claim 78, 
wherein the ramped output |s ramped non-linearly . 

15 1 

83. The communication system as recited in claim 78, 
wherein the ramped output ;.s ramped generally exponentially. 

84. The communication system as recited in claim 78, 

20 wherein the coefficient ramping circuit is configured to define 

I 

a portion of a DSL receives. 



85. The communicatiojn system as recited in claim 78, 
wherein the coefficient ramping circuit is configured to define 

25 a portion of a DSL transmitter. 

86. A communication system comprising: 

at least two transceivers, each transceiver comprising: 
a decision feedback filter; 
30 a precoder; I 

a ramping circuit assembly, the ramping circuit 
assembly comprising: ff 

an input port configured to receive at .least one 
decision feedback filter tap coefficient from a decision feedback 
35 filter of a complimentary transceiver; 
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a coefficient ramping circuit configured to 
provide a ramped output fo J at least one of the tap coefficients 
of the complimentary decisifcn feedback filter, the ramped output 



being varied over time froi 
second value being depend 



complimentary decision fee Iback filter; and 



an output 
10 information representativ 
precoder. 



a first value to a second value, the 
nt upon the tap coefficient of the 



port configured to communicate 
of the ramped output (s) to the 



15 



20 



87. The communication system as recited in claim 86, 
wherein the ramped output Js ramped from a value of approximately 
zero to a value approximately equal to a value of a filter tap 
coefficient . 



88. The communicati 
wherein the information 
comprises a difference 
coefficient of the pre|oder 
coefficient of the precoder 



on system as recited in claim 86, 
representative of the ramped values 
between a present value of a tap 
and a new value of the tap 



89. The communication system as recited in claim 86, 
25 wherein the ramped outputs is ramped generally linearly, 

90. The communication system as recited in claim 86, 
wherein the ramped outpuf is ramped non-linearly , 



30 91. The communicajion system as recited in claim 86, 

wherein the ramped output is ramped generally exponentially. 



35 



92 . The communica 
wherein the coefficient 
a portion of a receiver 



:ion system as recited in claim 86, 
ramping circuit is configured 'to define 
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93. The communication system as recited in claim 86, 
wherein the coefficient tramping circuit is configured to define 
a portion of a transmitfer, 

94. The communicltion system as recited in claim 86, 
wherein the coefficient! ramping circuit is configured to define 
a portion of a DSL receiver. 

95. The communication system as recited in claim 86, 
wherein the coefficient! ramping circuit is configured to define 
a portion of a DSL trar&mitter. 



15 96. A message ireceived by a communication device, the 

message being stored Ion machine readable media and containing 
information processedlac^^ding to the method comprising: 

filtering a rec^vM signal with a feedforward filter, 
wherein the feedforward ililjter has a plurality of feedforward 
20 filter taps, including % "Feedforward filter reference tap; and 
wherein the refererlpe tap is positioned proximate a center 
position of the feedforward filter. 

A message I received by a communication device, the 
25 message being storedlon a machine-readable media and containing 
information processed according to the method comprising 
precoding a signal \o be transmitted with a precoder, the 
precoder having tap coefficients which are ramped over time from 
a first value to a second value, the second value being dependent 
30 upon a decision feedback filter tap coefficient. 
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